INTRODUCTION
Work accidents experienced by a member of a couple may be thought of as dyadic stressors since they also affect the partner and the couple relationship functioning. The present research focused on the dyadic coping processes that sustain adaptive efforts following a work accident, with a view to understanding the predictive value of dyadic coping in the explanation of work accident victims' post-traumatic stress disorder symptoms (PTSSs) and subjective well-being.
A work accident is defined in the European Statistics on Accident at Work as "a discrete occurrence in the course of work which leads to physical or mental harm" (Eurostat, 2013, p. 5) . A work accident is considered to occur in the course of work when it takes place during the time spent at work or while performing an occupational activity. Accidents at work occur quite frequently. It is estimated that 3,211,706 accidents at work occurred in the European Union in 2015, causing at least 1 day of absenteeism (Eurostat, 2018) , and that in the same year 208,457 work accidents occurred in Portugal (Pordata, 2018) .
Empirical evidence suggests that, in specific circumstances, accidents at work may be traumatic events and possibly lead to the development of PTSD symptoms, involving an involuntary re-experience of the accident and avoidance of related memories (Gustafsson and Ahlström, 2004) . The development of PTSD symptoms may emerge in the aftermath of work accidents involving injuries such as burns or amputation, and also following accidents at work in which there is no actual physical harm such as an armed robbery, attack, or hijack (MacDonald et al., 2003; Schaefer et al., 2012) .
When work accidents happen to a married or cohabiting individual, it can be a stressful and challenging experience not only for the worker but also for his/her partner and the relationship itself. According to the systemic-transactional model of Bodenmann (1995) , stressors are dyadic when they are directly related to the couple, namely when both members are dealing with the same stressor, and indirectly related when the stress of one of the partners affects both of them (Kramer et al., 2005) .
In the same vein, married (or cohabiting) victims of work accidents do not cope with the situation alone, and the relationship with their partner may be their primary coping resource. Dyadic coping is a construct, based on Lazarus and Folkman's (1984) Transactional Stress Theory, which defines the efforts on the part of one or both partners to deal with stress and to create or restore the psychological, physical, and social homeostasis of the couple relationship (Bergstraesser et al., 2015) . According to this perspective, dyadic coping may be regarded as a form of interaction between partners when they are dealing with a stressful situation, and both individuals and their respective partners are independently and mutually influenced by each other in their adjustment processes (Bodenmann, 1995) . The two main goals of dyadic coping are to reduce the stress for each member of the couple, and to maintain the quality of the relationship. Research over recent decades has confirmed the significant value of dyadic coping in predicting couples' relationship satisfaction and subjective well-being (e.g., Bodenmann et al., 2011) .
The dyadic coping process is activated when one of the partners communicates the stressor to the other, whether verbally or non-verbally. The other member of the couple receives and interprets the signs of stress and responds with some type of dyadic coping (Hansen et al., 2015) . Bodenmann proposes three types of dyadic coping: supportive dyadic coping, which is related to the stress response behaviors of one partner toward the other, such as assistance, encouragement and emotional support; delegated dyadic coping in which one partner is primarily affected by the stressful event and asks the other to take over several tasks to reduce his or her levels of stress; and common dyadic coping, which is defined as couple implemented behaviors to actively collaborate in problem solving, joint decision making and seeking ways of reducing the stress together (e.g., CostaRamalho et al., 2017) . Some types of dyadic coping, like hostile, ambivalent and superficial, can also be negative (Bodenmann et al., 2006) . Studies and reviews regarding the impacts of different types of dyadic coping are presented in the following paragraphs.
Traditional approaches toward coping and adjustment to adversity have tended to focus on the individual, however in recent decades an increasing number of studies have pointed to the profound impacts of traumatic events on both members of the couple and their relationship, and have sought to examine partners' dyadic coping efforts. In the case of chronic illness, for instance, research has shown that couples are challenged to re-establish communication patterns, roles and responsibilities (Bodenmann et al., 2004; Gabriel et al., 2016) . Within the scope of serious illness, more positive dyadic coping styles correlate with higher relationship satisfaction, higher relationship quality, and higher quality of life (Bodenmann, 2000; Revenson et al., 2005) . Several other reviews have highlighted the importance of couples' intervention in order to boost dyadic coping strategies while dealing with cancer, and have revealed the positive repercussions of this approach in terms of psychosocial adjustment and relationship functioning not only in patients but also in their partners (Badr and Krebs, 2013) . Traa et al. (2015) also showed the importance of adequate dyadic coping efforts, such as stress communication, supportive behaviors, and positive dyadic coping, for the maintenance and improvement of relationship functioning in couples coping with cancer. Other reviews have shown that traumatic events, such as the loss of a child (Albuquerque et al., 2015) , terror attacks (Gilber et al., 2011) and natural catastrophes like earthquakes (Marshall et al., 2017) , can bring some couples closer while others demonstrate significant adjustment problems that are linked to conflict and may result in divorce (e.g., Badr and Acitelli, 2017) . Adaptive processes mediate the effects of personal characteristics and stressful events on marital adjustment. Some behaviors promote marital resilience, such as communication, cooperation, and mutuality and the absence of these factors may undermine the couple's adjustment when facing a stressful event (Karney and Crown, 2007) .
Moreover, Bodenmann (2005) suggested that different types of dyadic coping strategies may have positive or negative effects on marital functioning. In the case of the former, these strategies may include problem-focused or emotion-focused supportive dyadic coping, common dyadic coping and delegated dyadic coping, while negative effects may result from hostile, ambivalent, and superficial dyadic coping. Nevertheless, the effectiveness of different forms of coping may be hard to establish a priori, since it depends on a host of variables such as the nature of the stressors, the pattern of coping strategies used to confront them or the outcome variables selected to evaluate their effectiveness (Folkman and Moskowitz, 2004) . For instance, as regards mental health outcomes, Lafaye et al. (2014) showed that when patients or spouses used emotion-focused coping strategies they experienced higher levels of anxiety and depressive symptoms. Likewise, Manne and Badr (2008) found that in couples in which one partner is chronically ill, some forms of positively intended dyadic coping such as excessive kindness, concern, and support may be dysfunctional as they paralyze the patient's own coping efforts.
Accidents at work have progressively been studied from a trauma perspective, focusing on the negative psychopathological consequences for the worker, with particular emphasis on PTSD, anxiety, and depression (MacDonald et al., 2003) . However, dyadic coping processes, which sustain adaptive effort in the aftermath of an accident, and their relationship with the mental health and subjective well-being of work accident victims, are yet to be investigated.
Gender and age often function as demographic variables in trauma research, and, to date, the results of a number of epidemiological studies have pinpointed both gender and age differences in PTSD, noting different developmental distributions of PTSD for men and women across their life courses. In a more detailed way, some studies point to the fact that women present a higher level of PTSD throughout life depending on the exposure to stress factors (i.e., poverty, lack of social support, partner violence). Overall, research has demonstrated that PTSD is more dependent on social, economic, cultural, and historical factors than dependent on age (Ditlevsen and Elklit, 2010) .
Therefore, the aim of this study is to understand the predictive value of dyadic coping, reported by workers who have suffered a work accident and their partners in the explanation of the worker's PTSS and subjective well-being, while controlling for the effects of the worker's gender and age. Inasmuch no empirical studies were found on dyadic coping processes following a work accident and their relationships with mental health and well-being and it is hard to establish a priori the effectiveness of different forms of dyadic coping, the present study set out to analyze these relationships in an exploratory manner.
This study may contribute to further the knowledge on workers who have suffered a work accident and their partners, a population the scientific literature has largely forgotten. More specifically, it may contribute to detail the consequences of work accidents with regard to post-traumatic stress symptoms and subjective well-being, as well as the role played by the couple dyadic coping efforts in the prediction of those consequences. Moreover this study may provide empirical evidence with a view to stimulating interventions geared toward getting the best out of the workers and their partners' dyadic coping when facing a work accident.
MATERIALS AND METHODS

Participants
The sample comprised 62 individuals involved in a work accident within the last 24 months (61.3% males) and their partners (N = 124) aged between 19 and 68 years (M = 46.25; SD = 11.18). Participants had been married or cohabiting from 1 to 41 years (M = 16.60; SD = 11.50). The majority of participants had children (82.3%) and lived in Portugal, mostly in the central region (60.5%). In terms of schooling, 42.8% had not completed secondary education, 26.6% had completed secondary education, and 25.8% held a university degree. The majority of the respondents were Portuguese (96%).
Procedure
Data were collected between January 2016 and December 2017 in the medical clinics of Insurance Companies in Lisbon and Oporto 1 month or more after the work accident had occurred. Paper and pencil questionnaires were given by nurses and physiotherapists to individuals who had had a work accident and who were in a marital relationship (marriage or cohabitation) and, at the same point in time, to their partners. The workers' participation rate is unknown but the partners' participation rate was of 100%. Workers answered the Dyadic Coping Inventory (DCI), the Mental Health Continuum -Short Form (MHC-SF), and the PTSD Checklist -Civilian (PCL-C) and their partners answered the DCI. The questionnaires of both workers and their partners received a similar code number to enable their pairing while preserving the anonymity of the answers. The participants were volunteers and no financial remuneration was provided for their participation. The time taken to complete the questionnaires varied between 30 min for the workers and 10 min for their partners. Anonymity and confidentiality were guaranteed to the participants, as was the data being used strictly for research purposes. Both the workers and their partners were informed of the main objectives of the research and signed an informed consent form. The study was approved by the Ethics Committee of the University where the study is in course.
Measures
Dyadic Coping Inventory
The Portuguese adaptation by Vedes et al. (2013) of the DCI by Bodenmann (2008) was used. The DCI is a self-report inventory of dyadic coping with 37 items (e.g., My partner shows empathy and understanding to me), scored using a five point Likert scale ranging from 1 (very rarely) to 5 (very often). The original DCI has nine subscales: Stress Communication by Self, Stress Communication by Partner (or other), Supportive DC by Self, Supportive DC by Partner, Negative DC by Self, Negative DC by Partner, Delegated DC by Self, Delegated DC by Partner and Joint DC in addition to a global score. The Joint DC subscale describes the coping behavior shown by both partners, while the first eight subscales refer to the coping behavior of the self and partner separately. In the present study, all sub-scales presented acceptable to good alphas in both the workers' sample and the partners' sample, except in the sub-scales Stress Communication by Self and Negative DC by Self in the workers' sample, and Delegated DC by Self in the partners' sample which presented low alphas and were therefore excluded from the analysis.
PTSD Checklist -Civilian
The PCL-C (Weathers et al., 1993 ; Portuguese version by Marcelino and Gonçalves, 2012 ) is a standardized self-report scale for PTSD symptoms comprising 17 items (e.g., Repeated, disturbing memories, thoughts, or images of a stressful experience from the past?) to be answered on a five point Likert scale from 1 (not at all) to 5 (extremely). In the current study, the PCL-C instructions asked the participants to give their answers bearing in mind specifically the actual work accident they had suffered. The PCL-C is usually used as a continuous measure of PTSD symptom severity, whereby a global score may be obtained simply by adding up the scores for all 17 items, with values ranging from 17 to 85, and higher scores indicating more severe PTSD symptoms. Although the PCL-C Portuguese version is still not in conformity with DSM-V, which has add a new dimension to the criteria for diagnosis, in this study only the global score was used (American Psychiatric Association, 2000). The PCL-C has demonstrated strong psychometric properties namely in the Portuguese validation by Marcelino and Gonçalves (2012; e.g., alpha value of 0.94), and an excellent alpha value of 0.95 was obtained in the workers' sample in this study.
Mental Health Continuum -Short Form
The MHC-SF (Keyes, 1998 ; Portuguese version by Carvalho et al., 2016) , consists of 14 items (e.g., During the past month how often have you felt happy?) ranging from 1 (never) to 6 (every day), reflecting emotional, psychological and social wellbeing. The emotional well-being subscale is defined in terms of positive affect or satisfaction with life, psychological wellbeing refers to self-acceptance, environmental mastery, positive relations with others, personal growth, autonomy and purpose in life and social well-being is related to social contribution, social integration, social actualization, social acceptance, and social coherence. Three specific scores may be estimated, one for each well-being dimension, as well as a global score (ranging from 14 to 84), reflecting subjective well-being as a whole. The Portuguese version of the MHC-SF used in the present study demonstrated strong psychometric properties (e.g., alpha value of 0.90 for the total questionnaire; Carvalho et al., 2016) . In this study, the global score was used and an excellent alpha value of 0.90 was attained.
Data Analysis
The data were analyzed using SPSS, version 25. Descriptive statistics (means and standard deviations) and Pearson correlations were computed for the study variables. Regression analyses were used to assess the predictive value of dyadic coping in the explanation of workers' PTSS and subjective well-being, while controlling for the effects of their gender and age. More specifically, two hierarchical multiple regression analyses (enter method) were performed using two different variable set models: to control for the effects of demographic variables, the gender and age of the workers were introduced in Model 1. Model 2 included the workers' and partners' dyadic coping variables. Prior to conducting the hierarchical multiple regressions, the relevant assumptions of this statistical analysis were verified through the graphical analysis of the studentized residuals, the DurbinWatson statistic and the VIF statistic. The Durbin-Watson test statistic value found (d = 1.77) falls inside the range of 1.5 to 2.5, therefore indicating that the data are not autocorrelated (Field, 2009) . One predictor (i.e., workers' Supportive DC by Partner) with VIF ( = 22.62) above the acceptable limits (Field, 2009) was removed from the model to avoid the effects of multicollinearity. Those with p < 0.05 were considered to be significant effects. Table 1 presents the means, standard deviations, intercorrelations, and internal consistencies (Cronbach's alpha) for the measures used in this study (PCL-C, MHC-SF, and DCI for the workers' sample and DCI for the partners' sample).
RESULTS
In the sample of work accident victims, the global scores for PTSS and for subjective well-being attained mean values above the respective midpoint of each of the distribution scores (minimum of 17 and maximum of 85; minimum of 14 and maximum of 84, respectively).
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The workers' PTSS presented a significant strong negative correlation with the workers' subjective well-being, significant weak to moderate negative correlations with the workers' Stress Communication (partner), Supportive DC (both self and partner) and Delegated DC (self), and also significant moderate to strong negative correlations with the partners' Stress Communication (self) and Delegated DC (partner). On the other hand, the workers' subjective well-being presented significant moderate to Frontiers in Psychology | www.frontiersin.orgstrong positive correlations with all the workers' DCI subscales, except Negative DC (partner), and also with the partners' Stress Communication (both self and partner), Supportive DC (partner), Delegated DC (partner), and Joint DC. In the workers' sample, the DCI subscales presented significant moderate to strong positive inter-correlations, with the exception of the correlations between Delegated DC (self) and Delegated DC (partner) and Negative DC (partner), which were weak and non-significant, and the correlations between Negative DC (partner) and the other subscales which were also negative. In the partners' sample Stress Communication (both self and partner) presented significant moderate to strong positive correlations with Supportive DC (both self and partner), Delegated DC (partner), and Joint DC. This last subscale also revealed significant moderate to strong positive correlations with Supportive DC (both self and partner) and Delegated DC (partner). Supportive DC (self) presented significant moderate positive correlations with Supportive DC (partner). Negative DC (partner) presented significant moderate to strong but negative correlations with Stress Communication (partner) and Supportive DC (partner); similarly, Negative DC (self) showed a significant moderate negative correlation with Supportive DC (partner).
Two two-step hierarchical multiple regression analyses were conducted with PTSS and subjective well-being as the dependent variables. The gender and age of the victims were entered at step one of the regression, to control for demographic effects (Model 1), and the workers' and partners' dyadic coping were entered at step two (Model 2). The regression statistics are presented in Table 2 .
The hierarchical multiple regressions results revealed that, at step one, the demographic variables (Model 1) did not contribute significantly to the regression models of either the workers' PTSS, F(2,59) = 0.443, p > 0.05 or subjective well-being F(2,59) = 2.672, p > 0.05.
Entering the workers' and partners' dyadic coping variables explained 31.2% of the variance in the workers' PTSS, and this model (Model 2) was significant, F(16,45) = 2,726, p < 0.01. When all the independent variables were included in this final step of the regression model, none of the demographic variables or the workers' dyadic coping variables were significant predictors of the workers' PTSS. In contrast, the partners' dyadic coping variables, Supportive DC by Self and Delegated DC by Partner, were significant negative predictors of the workers' PTSS, and the partners' dyadic coping variables Supportive DC by Partner and Joint DC were significant positive predictors of the workers' PTSS.
Finally, the introduction of the workers' and partners' dyadic coping variables explained 68.7% of the variance in the workers' subjective well-being, and this model (Model 2) was significant, F(16,45) = 9,365, p < 0.001. When all the independent variables were included in Model 2, the age of the workers, the workers' Delegated DC by Partner and Joint DC and the partners' Delegated DC by Partner were significant positive predictors of the workers' subjective well-being, while the partners' Supportive DC by Self was a significant negative predictor of the workers' subjective well-being.
DISCUSSION
The main aim of the present study was to understand the predictive value of dyadic coping, of both workers and their partners, following a work accident, in the explanation of the workers' PTSS and subjective well-being.
The workers' PTSS and subjective well-being were negatively correlated, as expected, in accordance with the current literature (Berle et al., 2018) . As for the relations between dyadic coping and PTSS, results showed that the higher the use of some types of dyadic coping by the workers who had suffered a work accident, such as Stress Communication (partner), Supportive DC (both self and partner) and Delegated DC (self), and of Stress Communication (self) and Delegated DC (partner) by the partners, the lower the PTSS levels. Regarding the relations of dyadic coping with the workers' subjective wellbeing, results also revealed that the higher the workers' and their partners' own dyadic coping strategies, with the exception of Negative DC, the higher their subjective well-being. Taken together, these results support the notion that in a dyadic stress situation, both members of the couple unleash coping efforts to maintain the functioning of the relationship (Bodenmann, 2000; Revenson et al., 2005; Badr and Krebs, 2013; Traa et al., 2015) . Furthermore, they are consistent with studies of the last decade, confirming that dyadic coping is significantly related to relationship satisfaction and subjective well-being . Positive dyadic coping is actually regarded as a central dimension to relationship quality and the partner's wellbeing, as it enhances mutual trust, respect, commitment, and a sense of the relationship being comforting and supportive (Bodenmann, 2000) .
Contrary to previous epidemiological studies pinpointing both gender and age differences in PTSS (Ditlevsen and Elklit, 2010) , with women usually having a higher risk than men of developing PTSS after a traumatic event (Olff, 2017) , in this study these demographic variables did not predict significantly the workers' PTSS, although age proved to be a positive significant predictor of their subjective well-being. Results of prior research are inconsistent with regard to the relationships between subjective well-being and age or gender, and these relations appear to be dependent on various psychological and cultural features (Lucas and Gohm, 2000) .
The dyadic coping variables, of both the workers and their partners, explained 31.2% of the workers' PTSS, and 68.7% of their subjective well-being. These results are in line with previous literature pointing to the positive repercussions of dyadic coping strategies used by couples to deal with cancer, in terms of the patients' psychosocial adjustment and relationship functioning (e.g., Badr and Krebs, 2013) . Similarly, recent research, for instance in the context of severe illness of one partner, has highlighted that, in general, more positive dyadic coping styles correlate with higher relationship quality and satisfaction, but also with higher quality of life (Bodenmann, 2000; Revenson et al., 2005; Meier et al., 2011) .
Furthermore, although the workers' demographic and dyadic coping variables were not significant predictors of their PTSS, the partner's Supportive DC (self) and Delegated DC (partner) were negative predictors, and Supportive DC (partner) and Joint DC were positive predictors of the workers' PTSS. Additionally, all dyadic coping strategies were significant positive predictors of the workers' subjective well-being, with the exception of the partners' Supportive DC (self) that appeared to be a negative predictor. Globally, these results reveal the partners' dyadic coping strategies as a set of efforts to deal with the work accident stressor of the workers (Bodenmann, 1995) and are consistent with a recent review on severe diseases (Traa et al., 2015) , which showed the importance of stress communication, supportive behaviors, and positive dyadic coping for the maintenance or enhancement of relationship functioning in couples coping with cancer. On the other hand, although Bodenmann (2005) suggested that supportive and common dyadic coping are positive forms of coping, the present results of the predictive value of the partners' supportive and joint dyadic coping are more in line with previous studies describing the negative effects of positively intended dyadic coping strategies (e.g., Manne and Badr, 2008) . Thus, they reinforce the claim that coping functions do not reveal anything a priori as to what the effects of a specific type of coping will be (Folkman and Moskowitz, 2004) .
CONCLUSION
A work accident can be a stressor event not only for the worker but also for his/her partner, and the strategies used by both members of the couple may prove to be inefficient when they connect with higher levels of PTSS and lower levels of workers' subjective well-being. On the other hand, couples manage to use dyadic coping strategies that allow the workers to experience lower levels of PTSS and higher subjective well-being. These results may inform future intervention efforts following a work accident and highlight the importance of couple intervention with a view to promoting the use of dyadic coping strategies with positive effects on workers' mental health.
LIMITATIONS
Despite the relevance of the results for theory and intervention in dyadic coping and trauma, this study presents several limitations. The first limitation regards the sample's small size and heterogeneity in terms of length of relationship and of gender distribution. Research has shown differences related to gender (and age) in PTSS levels (Ditlevsen and Elklit, 2010; Olff, 2017) , which were not found in this study, possibly due to the fact that the majority of participants were men. Thus, in future research, it is important to ensure a greater balance between the gender distribution of participants. Secondly, dyadic coping following a traumatic event has been studied using other outcome variables related to marital functioning, such as conjugal satisfaction (Bodenmann, 1995 (Bodenmann, , 2000 , which were not considered in the present study on the trauma of work accidents and deserve to be studied in future research. Thirdly, although a convenience sample was used, not knowing the participation rate of the workers is another limitation of the study, raising issues regarding the sample's representativeness. Fourthly, the workers' and partners' perceptions of the severity of the work accident were not taken into account in the present study and future studies should control for the effect of this variable when assessing the predictive value of different types of dyadic coping strategies in the mental health of the victims of a work accident. Similarly, future research on this topic should also control for the effect of post-trauma problems with insurance companies on the mental health and subjective well-being of the victims. Additionally, as the current study is cross-sectional, reverse prediction relations between the variables can't be ruled out and PTSS and subjective well-being may have contributed to the increased/decreased use of the different dyadic coping strategies.
Finally, the one-time evaluation design used in this study also entails a high risk of not controlling for some variables, and consequently it would be of great relevance to investigate the dyadic coping efforts after a work accident using a longitudinal study design. Therefore, evaluation across time of subjective wellbeing, PTSS, and dyadic coping strategies should be considered in future studies, with the further aim of designing well-grounded therapeutic guidelines.
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